In patients with a functional single ventricle such as neonatal Ebstein's anomaly or pulmonary atresia with intact ventricular septum, the right ventricle can compress the left ventricle and decrease its performance due to the volume or pressure overload of the right ventricle. We have performed right ventricular centripetal plication from the inside to exclude the right ventricle and to minimize the adverse effect on the left ventricle and the results have been satisfactory.
INTRODUCTION
The right ventricular exclusion approach for single ventricular physiology was first reported by Starnes et al. [1] in Ebstein's anomaly in 1991. Some authors have reported that performing the plication of the enlarged right ventricle (RV) concomitantly with the Starnes' procedure [2] and the total right ventricular exclusion procedure was introduced by Sano et al. [3] . We developed a novel and simple technique of aggressive right ventricular exclusion and expanded the indications to include pulmonary atresia with intact ventricular septum (PA/IVS) as candidates for the Fontan procedure.
METHODS
After median sternotomy, a cardiopulmonary bypass is established with the ascending aorta and bicaval cannulation. After aortic clamping, right ventricular centripetal plication is started from the infundibular or trabecular portion ( Fig. 1A and B) and is continued in the inlet portion of the RV (Fig. 1C and D) using pledgeted mattress sutures. The plication sutures are run through the inner layer of the RV including both the free wall and ventricular septum to plicate the RV centripetally. We continue to plicate the RV until there is almost no room in the RV. We must pay special attention to avoid kinking the right coronary artery and conduction system by the use of plication sutures as shown in Fig. 1 and Video 1. Suture lines should not cross over the branching bundle and right bundle branch.
After aortic declamping, we confirm the left ventricular performance and its geometry as well as the form of the plicated RV by echocardiogram.
RESULTS
We performed this procedure for 6 patients including 2 Ebstein's anomaly patients, 2 PA/IVS patients and 2 critical pulmonary stenosis patients, under palliative circulation with systemic pulmonary shunt in 2 patients. The mean age of the patients at right ventricular plication was 0.80 ± 0.67 years (range: 0.17-1.7 years). There were no early and late deaths after the procedure.
After right ventricular plication, 3 of the 6 patients no longer showed right ventricular inflow on an echocardiogram. The RV/LV diameter ratio according to the short-axis view of multislice computed tomography decreased from 0.76 ± 0.28 before the procedure to 0.37 ± 0.08 after the procedure (P = 0.015, Fig. 2) . The left ventricular ejection fraction was 63.0 ± 13.2% before the procedure and 69.5 ± 6.4% after the procedure (P = 0.33). The postoperative clinical courses of the patients were satisfactory, and all of the 6 patients finished Fontan procedure without fenestration.
DISCUSSION
In patients with neonatal Ebstein's anomaly, the dilatation of the RV due to volume overload tended to be reduced in size after the Starnes' procedure [4] . However, some degree of right ventricular volume may remain. Furthermore, in patients with PA/IVS, we sometimes plan single ventricular repair in patients who have a restrictive cavity in RV [5] . In such cases, an RV demonstrating over systemic pressure, which thus oppresses the left ventricle (LV), sometimes remains after the Fontan procedure. In PA/IVS patients, we adopt this procedure for the patients who have an underdeveloped RV in tripartite and also an insufficient size, which make it impossible to perform either a 2 or 1.5 ventricle repair even if the RV overhaul procedure is performed [6] . A coronary angiogram is necessary before surgery in PA/IVS patients, However, this technique is contraindicated if there is major sinusoidal communication or RV-dependent circulation.
In conclusion, the right ventricular centripetal plication procedure is a simple and advantageous method for minimizing the adverse effects on the LV caused by the mechanisms of volume or pressure overload of the RV in selected patients with singleventricle physiology.
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